Building Model Object Classification for Semantic Enrichment Using Geometric Features and Pairwise Spatial Relationships by Ma, L et al.
0D/6DFNV5DQG.DWWHO8؆%XLOGLQJ0RGHO2EMHFW&ODVVLILFDWLRQIRU6HPDQWLF(QULFKPHQWXVLQJ
*HRPHWULF)HDWXUHVDQG3DLUZLVH6SDWLDO5HODWLRQVKLSV؇,Q/&9ROXPH,׽3URFHHGLQJVRIWKH-RLQW










FUHDWLQJ DPRGHO XVLQJ WRROV FXVWRPL]HG IRU RWKHU GRPDLQV LQ GHVLJQ$XWRPDWHG
FRPSLODWLRQ RI 
DVLV
 %,0 PRGHOV IURP SRLQW FORXG GDWD DOVR UHTXLUHV REMHFW
FODVVLILFDWLRQ DVZHOO DV ' UHFRQVWUXFWLRQ:H SUHVHQW D V\VWHPDWLF DSSURDFK WR
FODVVLI\LQJREMHFWVLQD%,0PRGHO IRUXVHLQIXWXUHVHPDQWLFHQULFKPHQWV\VWHPV
3UHYLRXVZRUNRQREMHFWFODVVLILFDWLRQLQ%,0PRGHOHQULFKPHQWZDVUHVWULFWHGE\LWV
OLPLWHG DELOLW\ WR DFFXUDWHO\ LQWHUSUHW JHRPHWULF DQG VSDWLDO IHDWXUHV DQG E\ WKH
FRQVWUDLQWVRI%RROHDQORJLFUXOHVDQGWKHUXOHFRPSLODWLRQSURFHVV7RDGGUHVVWKHVH




VKDSH IHDWXUHV DORQH PRVW REMHFWV UHTXLUH WKH XVH RI VSDWLDO UHODWLRQV IRU XQLTXH





6HPDQWLF HQULFKPHQW IRU EXLOGLQJ PRGHOV DGGUHVVHV WKH LQIRUPDWLRQ LQWHURSHUDELOLW\
SUREOHP(DVWPDQHWDOZKLFKFRQWLQXHVWRKDPSHUWKHXVHRI%XLOGLQJ,QIRUPDWLRQ
0RGHOOLQJ%,0GHVSLWHWKHVXFFHVVLQLPSOHPHQWLQJDVWDQGDUGGDWDH[FKDQJHVFKHPD










 /HFWXUHU 6FKRRO RI $UW 'HVLJQ DQG$UFKLWHFWXUH 8QLYHUVLW\ RI+XGGHUVILHOG+XGGHUVILHOG 8QLWHG
.LQJGRPOPD#KXGDFXN
 $VVRFLDWH 3URIHVVRU )DFXOW\ RI&LYLO DQG(QYLURQPHQWDO (QJLQHHULQJ7HFKQLRQ  ,VUDHO ,QVWLWXWH RI
7HFKQRORJ\+DLID,VUDHOFYVDFNV#WHFKXQL[WHFKQLRQDFLO
 *UDGXDWH VWXGHQW )DFXOW\ RI &LYLO DQG (QYLURQPHQWDO (QJLQHHULQJ 7HFKQLRQ ׽,VUDHO ,QVWLWXWH RI
7HFKQRORJ\+DLID,VUDHOXULNDWWHO#JPDLOFRP










FRQWH[WVSHFLILF REMHFWV &XUUHQW SUDFWLFH UHTXLUHV LQWHQVLYH RSHUDWLRQV E\ H[SHULHQFHG






FKHFNLQJ V\VWHPV IRU%,0 3DXZHOV HWDO (DVWPDQ HW DO DQG%,0PRGHO
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EDVHG RQ WKH PLQLPDO YROXPH ERXQGLQJ ER[ -\ODQNL  2EMHFW YROXPHV ZHUH







WKH RQO\ REMHFW W\SH WKDW LV QRW FRQYH[ 2WKHU REMHFWV DUH LQGLVWLQFW IRU H[DPSOH WKH
7UDQVYHUVH%HDPDQGWKH$EXWPHQWKDYHWKHVDPHYHFWRUDQGWKH'HFN6ODEDQG6DIHW\
%DUULHU KDYH WKH VDPH YHFWRU $V D UHVXOW WKH VLQJXODU IHDWXUH EDVHG PDWFKLQJ RQO\
JXDUDQWHHVWKHFRUUHFWFODVVLILFDWLRQRIWKHJLUGHUVLQWKHPRGHOREMHFWV,QFRQWUDVW
EDVHG RQ WKH SDLUZLVH UHODWLRQ PDWFKLQJ 7UDQVYHUVH %HDPV 6KHDU .H\V $EXWPHQWV
&ROXPQVDQG6DIHW\%DUULHUVDUHDOOLGHQWLILHGFRUUHFWO\DQGRIWKH%HDULQJV




ZRUN XVLQJ UXOHEDVHG REMHFW FODVVLILFDWLRQ GHSHQGHG RQ WKH JHRPHWULF DFFXUDF\ RI WKH
PRGHO DQGZDV UHVWULFWHG LQ ILQGLQJ XQLTXH FODVVLILFDWLRQ UXOHV 7KLV SDSHU UHSRUWV DQ
DSSURDFKWRGHYHORSLQJNQRZOHGJHPDWULFHVWKDWHQFDSVXODWHVWKHVLQJXODUIHDWXUHVDQG
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SDLUZLVH UHODWLRQV RI GLIIHUHQW REMHFW W\SHV DQG DPDWFKLQJEDVHGDOJRULWKP IRU REMHFW
FODVVLILFDWLRQ$V\QWKHWLFEULGJHPRGHOZDVXVHGIRUH[SODLQLQJWKHLPSOHPHQWDWLRQ
,Q WKH H[DPSOH WKH UHVXOWV RI VLQJXODU VKDSH EDVHGPDWFKLQJ DQG WKDW RI SDLUZLVH
UHODWLRQEDVHGPDWFKLQJZHUHJLYHQ+RZHYHUWKHSUREOHPRILQFRQVLVWHQF\EHWZHHQWKH
WZR UHVXOWV UHPDLQVXQVROYHGDQGVKRXOGEHDGGUHVVHG LQ IXWXUHZRUN ,QDGGLWLRQ WKH
VHOHFWLRQ RI GLVWLQFW IHDWXUHV DQG SDLUZLVH UHODWLRQV ZHUH FUXFLDO LQ WKH FODVVLILFDWLRQ




7KLV SURMHFW KDV UHFHLYHG IXQGLQJ IURP WKH (XURSHDQ 8QLRQ؃V 6HYHQWK )UDPHZRUN
3URJUDPPH IRU UHVHDUFK WHFKQRORJLFDO GHYHORSPHQW DQG GHPRQVWUDWLRQ XQGHU JUDQW
DJUHHPHQWQR6HH%ULGJHLVFRIXQGHGE\)XQGLQJ3DUWQHUVRIWKH(5$
1(7 3OXV ,QIUDYDWLRQ DQG WKH (XURSHDQ &RPPLVVLRQ 7KH )XQGLQJ 3DUWQHUV RI WKH
,QIUDYDWLRQ  &DOO DUH 0LQLVWHULH YDQ ,QIUDVWUXFWXXU HQ 0LOLHX 5LMNVZDWHUVWDDW
%XQGHVPLQLVWHULXP I¾U 9HUNHKU %DX XQG 6WDGWHQWZLFNOXQJ 'DQLVK 5RDG 'LUHFWRUDWH
6WDWHQV 9HJYHVHQ 9HJGLUHNWRUDWHW 7UDILNYHUNHW ׽ 7UY 9HJDJHU²LQ 0LQLVWHUH GH
/؃HFRORJLH GX 'HYHORSSHPHQW 'XUDEOH HW GH /؃HQHUJLH &HQWUR SDUD HO 'HVDUUROOR
7HFQRORJLFR ,QGXVWULDO$QDV 63$ 1HWLYHL ,VUDHO ׽1DWLRQDO 7UDQVSRUW ,QIUDVWUXFWXUH
&RPSDQ\ /WG )HGHUDO +LJKZD\ $GPLQLVWUDWLRQ 86'27 'U 0D ZDV D SRVWGRFWRUDO
UHVHDUFKHULQ7HFKQLRQZKHQKHZDVZRUNLQJLQWKLVSURMHFW
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